Abstract Adverse pregnancy conditions in women are common and have been associated with adverse cardiovascular and metabolic outcomes such as myocardial infarction and stroke. As risk stratification in women is often suboptimal, recognition of non-traditional risk factors such as hypertensive disorders of pregnancy and premature delivery has become increasingly important. Additionally, such conditions may also increase the risk of cardiovascular disease in the children of afflicted women. In this review, we aim to highlight these conditions, along with infertility, and the association between such conditions and various cardiovascular outcomes and related maternal risk along with potential translation of risk to offspring. We will also discuss proposed mechanisms driving these associations as well as potential opportunities for screening and risk modification.
Introduction
Despite advancements in management, cardiovascular (CV) disease remains the most prevalent cause of morbidity and mortality. This is particularly true in women who often present late with atypical symptoms and are often misdiagnosed and undertreated. Women are much more likely to have nonobstructive coronary artery disease yet their mortality and other adverse outcomes remain significantly elevated compared with men [1] . This has been attributed in part to the increased frequency of coronary microvascular dysfunction and other coronary and non-coronary-related disorders that contribute to ischemia and related adverse outcomes in these patients [2, 3] . Along these same lines, as diagnosis remains challenging in this population, so does risk stratification. Risk stratification has traditionally been inaccurate in this population as traditional risk scores tend to categorize most women as low risk. This has led to a move toward more sex-specific risk stratification with inclusion of alternative markers such as Creactive protein (CRP) in the Reynolds risk score [4] or inclusion of stroke in the ACC/AHA Atherosclerotic CV Disease (ASCVD) risk score [5] . Another area that has remained significantly under-appreciated is the impact of adverse pregnancy outcomes. These conditions often occur in young otherwise healthy appearing women who under the Bstress test^of pregnancy demonstrate future tendencies toward metabolic and CV conditions such as hypertension and diabetes. Additionally, these and other conditions such as infertility may be linked to future CV risk in not only the mother but in the offspring as well. In this manuscript, we aim to review these conditions highlighting their associations with future adverse CV conditions in both mother and child.
Background
Pregnancy is a period of pronounced physiologic change required to meet the metabolic demands necessary to promote fetal growth. There is a significant increase in cardiac output, particularly early in the first trimester, which can rise 30 to 50 % above baseline during normal pregnancy; half of this increase typically occurs by 8 weeks gestation [6] [7] [8] [9] [10] . Along with increase in blood volume, there is fluctuation in blood pressure due to decrease in peripheral vascular resistance in the second trimester with an increase back toward pre-pregnancy levels during the third trimester. In addition to hemodynamic changes, metabolic and immune responses occur. Inflammatory markers such as CRP have been found elevated in pregnant, compared with non-pregnant, women, and this is believed to potentially reflect an increase in oxidative stress during pregnancy [11] . However, CRP levels may also indicate abnormal inflammation leading to spontaneous preterm birth [12] . Hormones within the placenta also alter lipid and glucose metabolism to counter the demands of a growing fetus with increases in multiple components of total cholesterol [13] [14] [15] . Additionally, up-regulation of pancreatic function occurs early within pregnancy to maintain maternal glucose homeostasis, with subsequent return to prepregnancy level. However, dysregulation of these processes may manifest during pregnancy and signal increased CV risk for later in life [16, 17] . Adverse pregnancy outcomes such as preterm delivery and low birth weight may also manifest as a risk factor for CV disease later in maternal life.
Adverse Pregnancy Conditions Definition and Prevalence of Adverse Pregnancy Conditions
Adverse pregnancy conditions include both maternal adverse outcomes (during pregnancy and up to 6 weeks postpartum) and neonatal adverse outcomes (Table 1) [18] . Maternal adverse outcomes that have been associated with future CV health include gestational diabetes and hypertensive disorders of pregnancy (gestational hypertension and preeclampsia). Neonatal adverse outcomes include low birth weight (<2500 g or below 10th percentile for gestational age) and preterm birth (before 37 weeks). Approximately 30 % of parous women have had one of these adverse pregnancy conditions, and it is estimated that 6 % of women have had more than one adverse pregnancy condition [19, 20] . Each of these adverse pregnancy conditions is associated with a 2-fold increased risk in future CV disease and linked with traditional CV risk factors [19] ; thus with the high prevalence of adverse pregnancy conditions, a substantial population of women may be identified for early CV risk stratification. In addition, 11 % of women age 15-44 in the United States experience challenges with infertility [21] ; while female infertility is not considered an adverse pregnancy outcome, women with infertility may be at increased risk of having an adverse pregnancy outcome [22, 23] .
Gestational Diabetes
Gestational diabetes mellitus (GDM) occurs in 5-10 % of pregnancies and is defined as glucose intolerance that begins or is first identified during pregnancy [24, 25] . GDM is associated with increased CV risk (adjusted odds ratio of 1.85 in women with family history of diabetes) independent of the development of future type-2 diabetes and metabolic syndrome, and CV events occur approximately 7 years earlier compared with women without GDM [26] . GDM is associated with higher fasting glucose and insulin levels measured 18 years after pregnancy [19] and a higher risk of developing type-2 diabetes (7.4-fold increased risk compared with those with normoglycemia during pregnancy) [27] . Since type-2 diabetes is itself an independent predictor of CVevents, women with GDM should receive continued medical follow-up and early lifestyle or medical interventions aimed at reducing risk of development into diabetes. While CV deaths in diabetic women have declined since 1997, mortality risk remains high at about 2 CV deaths per 1000 person-years [28] .
Accelerated atherosclerosis is present in women with GDM, as documented recently in the Coronary Artery Risk Development in Young Adults (CARDIA) study [29] . Here an increase in carotid intimal medial thickness (CIMT), a subclinical measure of early atherosclerosis, occurred in women with history of GDM before the onset of type-2 diabetes and/or metabolic syndrome. Elevated CIMT in GDM was also independent of maternal age, ethnicity, and pre-pregnancy obesity. This challenges the prior conception that the higher CV disease risk related to GDM is primarily due to the increased risk of future type-2 diabetes and metabolic syndrome. Women who develop GDM have insufficient pancreatic β-cell secretion of insulin to meet the demands of pregnancy, and mechanistic pathways have included autoimmune β-cell dysfunction, genetic abnormalities that lead to impaired insulin secretion, and β-cell dysfunction related to chronic insulin resistance [25] . Elevated markers of endothelial dysfunction (ICAM-1, VCAM-1, e-selectin) in women with GDM are associated with subclinical inflammation and thrombosis and insulin sensitivity [30] , and further research is needed to determine whether vascular measures of endothelial function can help identify women with GDM at highest risk for future CV events. The American Congress of Obstetrics and Gynecology (ACOG) has adopted universal screening for GDM, given that the majority of women in the United States have risk factors for GDM (e.g., obesity or 1st degree family member with history of diabetes). The ACOG recommends a two-step approach for screening, which includes an abnormal 1-hour screen glucose of 135-140 mg/dL and two abnormal values on the 3-hour oral glucose tolerance test that includes a fasting value [31] . Women with GDM are then recommended to undergo preventive CV counseling, early postpartum screening for diabetes, and annual repeat screening for diabetes.
Hypertensive Disorders of Pregnancy
Hypertensive disorders of pregnancy include gestational hypertension and preeclampsia. Defined as systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg in a previously normotensive pregnant woman who is ≥20 weeks of gestation and has no proteinuria or signs of new organ dysfunction, gestational hypertension occurs in 3-14 % of pregnancies [19, 32] . Preeclampsia is defined as presence of hypertension (systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg) at ≥20 weeks of gestation and the presence of one of the following signs of new end-organ dysfunction: proteinuria (≥300 mg in a 24-hour urine collection or 1+ on urine dipstick reading), thrombocytopenia (platelet count <100,000), renal insufficiency (creatinine >1.1 mg/ dL), impaired liver function (transaminases elevated twice normal), pulmonary edema, or cerebral/visual symptoms [33] . Preeclampsia occurs in 3-5 % of all pregnancies and 25 % of preterm births [34] .
In 2011, the American Heart Association added gestational hypertension and preeclampsia to its algorithm for evaluation of CV risk in women [35] . Gestational hypertension is associated with a 5-fold increase in development of chronic hypertension; women with both gestational hypertension and incident chronic hypertension have an almost 20 % risk of future CV event compared with 3.6 % in women with gestational hypertension and no incident chronic hypertension [36] . Women with a history of preeclampsia have a 4-fold increased risk of developing chronic hypertension, 3-fold increased risk of developing type-2 diabetes, and a 2-fold increased risk for ischemic heart disease and stroke [37] [38] [39] . Preeclampsia's independent association with CV death is not limited to the early postpartum period but is present throughout the woman's lifetime (adjusted hazard ratio 2.14), as demonstrated by 30-year follow-up of 14,403 women in the Kaiser Permanente Child Health and Development Studies pregnancy cohort [40] . This study also demonstrated that CV risk is higher in women with early preeclampsia (onset ≤34 weeks gestation) compared with women diagnosed with preeclampsia later in pregnancy (onset >34 weeks gestation), regardless of preeclampsia severity. Studies have suggested that early vs late preeclampsia may have differing impact on dyslipidemia, insulin resistance and hemodynamics during pregnancy and postpartum, leading to differences in future CV risk [40] .
Some of the increased CV risk associated with gestational hypertension and preeclampsia may be attributed to risk factors that were present before pregnancy, such as prepregnancy dyslipidemia, insulin resistance, body mass index (BMI), and blood pressure [41] . However, vascular damage occurring during gestational hypertension or preeclampsia is also considered a contributing factor to the development of future CV events. In fact, endothelial dysfunction is observed at 23 weeks gestation in women who develop preeclampsia later in the pregnancy, during preeclampsia itself, and even at least 3 months after preeclampsia has resolved [42] . The presence of endothelial dysfunction in these women is not explained by traditional maternal risk factors and is thought to be mediated by defects in placentation leading to placental ischemia and oxidative stress [42, 43] . Metabolic derangements such as hypertriglyceridemia and glucose intolerance may further contribute to CV dysfunction and increases the risk for recurrent preeclampsia [44] .
The ACOG Task Force recommends that women with history of preeclampsia and preterm birth or recurrent preeclampsia should have annual assessment of their lipid profile, blood pressure, BMI, and fasting blood glucose [33] . These women should also receive preventive CV counseling including diet, exercise, and smoking cessation.
Low Birth Weight and Preterm Birth
Preterm birth, defined as birth occurring prior to 37 weeks gestation, is a relatively common occurrence affecting approximately 10 % of births in the US [45] . Recent studies support an increasing link between preterm birth and increase in maternal risk for CV disease [46] [47] [48] [49] [50] . Among a cohort of nearly 50,000 women who delivered between 1988 and 1999 and were followed until 2010, those with preterm delivery had a significantly high risk of future CV hospitalizations [51] . In another report from the Avon Longitudinal Study of Parents and Children, it was reported that although other metabolic risk factors such as glycemic control and lipids were similar, women who had a history of preterm birth had a higher incidence of hypertension [19] . A similar association was noted in another study independent of hypertension during pregnancy, although the association was more robust in planned preterm birth, which is generally indicated due to medical necessity, indicating a potential common link for preterm birth and CV risk [52] . The later risk of CV disease may also be proportional with recurrent preterm delivery with higher risk being noted in multiparous women [53, 54] .
Of the infants who are classified as low birth weight (defined as <2500 grams) in the United States, two thirds are born preterm, representing significant overlap between these two conditions. Low birth weight occurs in approximately 8 % of live births in the United States [55] . In addition to preterm infants, other low-birth-weight infants are considered to be small-for-gestational-age (SGA, most commonly defined as a fetal weight or birth weight below the 10th percentile at a particular gestational week) [56] . In an analysis from the National Health and Nutrition Examination Survey (NHANES) data, there was an association between giving birth to an SGA infant and maternal risk of ischemic heart disease [57] . In meta-analysis data by Davey-Smith, there was an inverse correlation between delivery weight and maternal CV mortality, that is, higher birth weight equated with lower risk [47, 50] . However, extension of this association must be tempered to an extent by the known association of large infant size (macrosomia) and risk of maternal diabetes. Of interest, the risk associated with low birth weight may also be modified by race, as noted in a 2014 NHANES study which found that the risk associated between low birth weight and maternal hypertension may be higher in black women [58] .
It is important to note that studies have suggested that between spontaneous versus medically indicated preterm birth, there is a stronger association of CV risk with planned preterm birth. However, this is likely attributable to co-existing conditions that led to planned preterm birth, such as pre-eclampsia or premature rupture of membranes, with medical necessity driving early delivery. In a study that assessed indications for preterm delivery, planned delivery was associated with higher risks of CV mortality than was spontaneous preterm delivery [59] . Additionally, hypertensive preterm deliveries consistently have a stronger association with maternal CV adverse outcomes than do normotensive preterm deliveries, although the latter are still associated with a 1-to 3-fold increased risk compared with term deliveries [53, 60] .
Risk Mechanisms
The physiologic mechanisms driving the associations between adverse pregnancy conditions and CV risk are not completely understood. There is evidence to support underlying vascular dysfunction as a common link between preterm birth/low birth weight and future CV risk [53, 61] . Inflammation may also play an important role, with women with history of preterm birth noted to have increased levels of C-reactive protein [12] . Although further research is needed to better understand these associations, it is likely a complex interaction between multiple vascular and inflammatory pathways (Fig. 1 ).
Parity and Infertility
Infertility and parity have been associated with an increase in maternal CV risk. There has been some thought that parity in itself is associated with CV risk, although the exact associations are not clear. Parity evaluated in cross-sectional analyses has been associated with increased risk of CV disease in women in many, but not all, studies. In one study, women with at least one pregnancy, even without complication, were twice as likely to have CVD compared with women who had never been pregnant. In this same study, those women who had a complication during pregnancy experienced a near tripling of CV disease risk [62] . Some studies indicate that each live birth confers additional, albeit modest, risk for prevalent maternal CV disease or atherosclerosis [63, 64] . Alternatively, other studies have found a threshold effect such that women with more than five or six children have excess CV disease risk [65, 66] . Also parity has been associated with maternal CV disease risk in a J-shaped fashion, even after accounting for socioeconomic factors and pregnancy-related complications [67] .
Infertility affects approximately 11 % of reproductive-age women in the United States [21] . It has been suggested that the inability to conceive in itself is associated with adverse CV outcomes, although this is difficult to distinguish as many patients have metabolic conditions, which could potentially affect both fertility and CV risk. In women who have some level of infertility but eventually still conceive, there is evidence for increase in risk even when accounting for traditional CV risk factors [68] . In addition to adverse pregnancy outcomes and CV risk, there is some evidence supporting an association with recurrent miscarriage as well. In a large cohort of nearly 12,000 women in Germany, those women with three or more miscarriages or at least one still-born child had significantly increased risk of future myocardial infarction [69] .
Polycystic Ovarian Syndrome
In addition to miscarriage, several conditions that are associated with infertility have also been implied to carry excess CV risk, including polycystic ovary syndrome (PCOS) and premature ovarian failure. PCOS is the most common endocrine disorder of women of reproductive age, affecting from 6 to 8 % of women overall [70] . Primary characteristics include irregular or absent menses, anovulation, and hyperandrogenism [71] . Testosterone is the main circulating active androgen, and the total serum testosterone concentration is the first-line recommendation for assessing androgen excess in women [72] .
The association is well known between PCOS and CV risk factors such as the metabolic syndrome. Metabolic syndrome occurs in approximately 30-40 % of patients with PCOS [73] [74] [75] . In patients with this condition, there is some degree of insulin resistance, and this is independent of obesity in women [76, 77] and ranges from impaired glucose tolerance to overt type-2 diabetes with increased risk in women with a family history of diabetes [78] [79] [80] [81] [82] . Obstructive sleep apnea (OSA) is also very common in women with PCOS even when adjusting for BMI, and severity of OSA has been correlated with degree of glucose tolerance [83] [84] [85] . Women with PCOS also exhibit adverse lipid profiles, with elevated low-density lipoprotein levels in both obese and non-obese PCOS patients compared with controls [86, 87] . Additionally, in a retrospective analysis, women with PCOS were found to have higher serum concentrations of CRP, a marker of inflammation associated with CV risk, than BMI-matched control women without PCOS [88] . Women with PCOS also demonstrate evidence of impaired endothelial function as measured by flow-mediated dilation of the brachial artery noted in the recent meta-analysis [89] . These women also tend to have more extensive coronary disease by angiography and computed tomography and increase in intima-media thickness on carotid imaging [90] [91] [92] .
Whether the increase in CV risk factors associated with PCOS or whether the condition itself predisposes to CVevents is unclear, and the data on long-term CV morbidity and mortality in women with PCOS are suggestive but not conclusive [82] . A study with nearly 500,000 person-years of follow-up demonstrated an association between menstrual irregularity and increased age-adjusted risk for CV mortality, although this association lost significance after adjusting for BMI [93] . However, a recent meta-analysis reported a twofold relative risk for arterial disease irrespective of BMI with an additional study supporting a correlation with risk of stroke [94, 95] . In another analysis from the Nurses' Health Study, a history of irregular menses was associated with an increased risk of coronary artery disease [96] . Additionally, the severity of the PCOS phenotype may also correlate with CV risk [97] . However, in a 30-year follow up, women who had received wedge resection surgery for presumed diagnosis of PCOS did not have an increased risk for CV disease despite the presence of metabolic risk factors such as diabetes [95, 98] . Discrepancy in findings may be due in part to inexact diagnoses of PCOS made on historical data suggesting PCOS diagnosis from a history of menstrual irregularity.
There has been concern that fertility therapy may lead to adverse CVeffects due to effects on endothelial function, metabolic effects, and ovarian hyper stimulation. There has been a substantial increase in fertility therapy over the last two decades, particularly among older women [99] . However, the recently published GRAVID study, which assessed over a million women with nearly 10-year follow up, suggested that women who delivered after using fertility therapy actually had a lower rate of CV events than controls. These women also had a lower risk for all-cause mortality, thrombotic events, and depression [99] . This study differed from prior studies that had suggested an association between fertility therapy and CV risk [100, 101] . However, the GRAVID study had the longest follow-up period, and it was suggested that the findings may be due to lifestyle interventions in women receiving these treatments. As the use of assisted fertility therapies will only continue to increase, this is an important area of study that warrants further investigation.
Screening and Risk Modification
While gestational diabetes and hypertensive disorders of pregnancy are now included in CV risk stratification guidelines for women [35] , other adverse pregnancy conditions are not widely recognized. In addition, CV risk calculators such as the Framingham risk score, Reynolds risk score, and 2013 ASCVD calculator do not incorporate these adverse pregnancy conditions, leading to potential underestimation of lifetime CV risk in women [5, 102, 103] . A major reason for the lack of sufficient evidence to incorporate these adverse pregnancy conditions into risk calculators is the inconsistency of methods for screening and diagnosis of adverse pregnancy conditions in large registries. An initial study evaluating maternal recall of hypertensive disorders in pregnancy demonstrated the limited clinical utility of maternal recall due to low sensitivity and predictive values [104] . More research is needed to determine whether incorporation of pregnancy history data will improve CV risk scoring systems for women. In the meantime, women with a history of adverse pregnancy condition may undergo further CV risk stratification with annual screening of blood pressure, lipids, and fasting glucose. Women with preeclampsia or gestational hypertension should follow-up with the physician for a blood pressure check within 1 week of delivery, while women with gestational diabetes should have repeat glucose testing at 6 weeks post-partum [31] .
Noninvasive measures of subclinical atherosclerosis (such as CIMT and coronary artery calcium scoring), of endothelial dysfunction (brachial artery testing, peripheral arterial tonometry), or of inflammation (CRP) may play a role in risk stratification of women with highest-risk adverse pregnancy conditions, such as those with early preeclampsia, but research trials are needed to demonstrate that these measures will improve CV outcomes.
Translation of CV Risk in Offspring
In addition to the potential increase in CV maternal risk related to adverse pregnancy conditions and infertility, there is increasing evidence that these same conditions may predispose to adverse CVevents in offspring. Stemming from hypotheses proposed by Barker that in utero compromise predisposes the fetus to the development of CV disease, there is evidence that adult CV conditions may develop due to adverse conditions during fetal development [105] . Early Bprogramming^may occur in utero and have significant effects on vascular development and response [106, 107] . There is evidence that manifestations of maternal conditions may be exhibited very early in the fetus. Examination of spontaneously aborted fetal aortas and extracranial arteries in autopsy studies have demonstrated significant fatty streak formation associated with maternal hypercholesterolemia [108, 109] . Thus, although the expression of CV risk factors and disease may occur later in adult life, the effects of adverse maternal conditions may present much earlier during fetal development. These may represent epigenetic effects on fetal vasculature and endothelial repair mechanisms leading to vascular dysregulation [110] .
Preterm birth has emerged as a potential marker for future CV risk in offspring. Primarily over the last decade, data have emerged suggesting prematurity as a potential risk factor for hypertension, cerebrovascular disease, and increase in overall CV mortality [111] [112] [113] . However, the association of preterm birth with specific CV disease associations has not been consistent. In a recent 2014 Swedish cohort study, birth before 32 weeks was associated with a doubling of cerebrovascular disease risk compared with infants born full term. However, preterm birth was not associated with later risk of ischemic heart disease [114] . A more differential association with stroke may be plausible due to the association between preterm birth and risk of hypertension which is known to be associated with risk of cerebrovascular disease. Disruption of the vascular development along with kidney development may explain a differential risk with stroke [115] [116] [117] [118] [119] . However, this association may be different for impaired fetal growth as, in another Swedish cohort, impaired fetal growth was associated with later increase in CV risk factors as well as ischemic heart disease [49, 120] . Additionally, these risk associations may vary by sex as preterm birth was associated with elevated blood pressure in adolescent girls compared with boys [121] .
Offspring of hypertensive pregnancies have also been found to be at greater risk of higher blood pressure in childhood [122] [123] [124] [125] [126] . Data from the Avon Longitudinal Study of Parents and Children demonstrated higher blood pressure in children born to mothers with hypertensive pregnancies and preeclampsia compared with offspring born to nonhypertensive mothers. They found no difference in insulin or lipid levels [127] . Another systematic review found that offspring of women with pre-eclampsia had higher systolic and diastolic blood pressures in childhood versus those born to normotensive mothers [128] . Additionally, there is some evidence that there is a gradation of risk, in that those mothers who had more severe hypertension along the spectrum of preeclampsia had the offspring with the highest risk for hypertension [129] . Similar to low birth weight, pre-eclampsia has also been associated with increase stroke risk in offspring. In a study of over 6000 infants in Finland, there was noted to be a near doubling of stroke risk in those born to mothers who suffered from pre-eclampsia and 40 % increase in risk in those born to mothers with gestational hypertension. However, they did not find an association with later risk of coronary disease in offspring [129] .
In addition to the potential translation of maternal adverse condition to the child, there may be some increase in risk in offspring of those whose mothers underwent assisted reproductive treatment, specifically with hypertension and pulmonary vascular dysfunction [130] [131] [132] . More specifically, ovarian hyper stimulation syndrome (OHSS) is a potentially dangerous condition characterized by elevated serum estradiol level, severe ovarian cysts, and intravascular fluid shifts [133] that may occur in women undergoing fertility therapy. In one analysis, children born to women experiencing OHSS were found to have alterations in cardiac diastolic function compared with non-OHSS in vitro fertilization children, and may have an increased risk of CV dysfunction [134] .
Potential Mechanisms Driving Offspring Increase in Risk
Although not definitive, there are several plausible physiologic/embryologic mechanisms which may explain an association between preterm birth/pre-eclampsia and CV risk in offspring. The association in risk may be related to effects of the maternal condition on vascular development of the fetus while in the womb [135] and potentially mediated through alteration of endothelial function [136] . Part of the risk association may be related to effects on hypertension, which may manifest as early as a few days after birth in newborns of mothers with pre-eclampsia [137] . This may be related to alterations of the renin-angiotensin-aldosterone system, with one study demonstrating higher aldosterone levels in male offspring of mothers with pre-eclampsia, however this association was attenuated when adjusted for BMI [138] . In one interesting study, preterm infants born to women (either with hypertension or who were normotensive) had higher blood pressures, however the underlying pathology differed between the two groups. Offspring of normotensive women born preterm had increased arterial stiffness, while offspring of hypertensive pregnancies had evidence of greater carotid intimamedia thickness and lower flow mediated dilation [139] . Thus, the underlying pathology may differ although the subsequent expression of hypertension may be similar in childhood/adulthood. Additionally, there may be a common predisposition to vascular dysfunction passed from mother to child that could account for predisposition to risk [140] [141] [142] .
Summary
Pregnancy is a time of significant hemodynamic and physiologic adaptations. These changes may bring to the surface conditions, such as the adverse pregnancy outcomes reviewed here, that may serve as markers of future risk. Infertility and adverse pregnancy outcomes and conditions such as preterm birth may also signify future CV maternal risk. In addition, the offspring of women with these conditions may also be at risk. In recent years, both the ACC/AHA and ESC have incorporated assessment of adverse pregnancy outcomes in recommendations regarding CV risk assessment [35, 143] . Obstetrics history should be included in every assessment of a female patient, and future studies should focus on integration of these risks into a scoring system to better risk-stratify these women. This is particularly important in young women who otherwise have few comorbidities but may be at higher, yetunrecognized risk. In addition, it is important to assess this risk not only for the mother but for the potential health of the offspring. The evidence identifies a need for research in this area and highlights the importance of clinical recognition of these conditions and potential for future risk modification.
